[Oxidation and deamination of nucleobases as an epigenetic tool].
Recent discoveries have demonstrated that 5-methylcytosine (5mC) may be hydroxymethylated to 5-hydroxymethylcytosine (5hmC) in mammals and that genomic DNA may contain about 0.02-0.7% of 5hmC. The aforementioned modification is the key intermediate of active DNA demethylation and has been named "the sixth base in DNA". Although active DNA demethylation in mammals is still controversial, the most plausible mechanism/s of active 5mC demethylation include involvement of three families of enzymes; i) Tet, which is involved in hydroxylation of 5mC to form 5hmC, which can be further oxidized to 5-formylcytosine (5fC) and 5-carboxylcytosine (5caC); ii) deamination of 5mC (or 5hmC) by AID/APOBEC to form thymine or 5-hydroxymethyluracil (5hmU) mispaired with guanine; iii) the BER pathway induced by involvement of TDG glycosylase to replace the above described base modification (5fC, 5caC, 5hmU) with cytosine to demethylate DNA. A plausible scenario for engagement of TDG glycosylase (or some other G-T glycosylase) is through prior deamination of 5-mC to thymine, which generates a G: T substrate for the enzyme. Here cytidine deaminase of the AID/APOBEC family was implicated in the deamination step. It is possible that TDG may act in concert with these deaminases. It seems that mutations are not the only effect of oxidatively modified DNA bases. These, as yet, understudied aspects of the damage suggest a potential for 8-oxoguanine (8-oxoGua) to affect gene expression via chromatin relaxation. It is possible that 8-oxoGua presence in specific DNA sequences may be widely used for transcription regulation, which suggests the epigenetic nature of 8-oxoGua presence in DNA.